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To analyze the differences and similarities
In the traffic performance of i!
NJJIs vs. Conventional intersections ’
for a variety of traffic flows
and signal settings
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S OROUND :

 NJJIs have been around for the past few decades

» NJJIs are expected to improve traffic operations by 1
eliminating the left-turn phase on the major road

 Reid and Hummer (2001) suggested that
jughandles never performed better than
conventional intersections in terms of average
travel time for the seven “non-traditional”
Intersections that they modeled under varying traffic
conditions.
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| [ICROSS ROAD DIMENSIONS

| | "A" = 23 for one-lane approach.
30’ for two-lane approach.
|| "B* = 207 if "A” is 23,

27’ it "A” is 30°.
#¢” = 20 for one lane.

27’ for two lanes.
D" = 200#"C” is 20'.

27" i "C” is 27'.
See Figure 6-J.
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INEAR SIDE

(ALSO KNOWN AS FORWARD JUGHANDILE)

A NEAR SIDE JUGHANDILE IS THE PREFERRED
INTERCHANGE WHEN TRAFFIC VOLUME ON THE
LOCAYL. STREET IS LIGHT BECAUSE THE TURNING
VEHICLES ARE BROUGHT THROUGH THE
TRAFFIC SIGNAL ONLY ONCE.
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“FORWARD” JUGHANDLE RAMP
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= 11JJI RAMPS

Length of Accel.
Based on Figure 60
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« Terminus location of the NJJI ram
and minor roads
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ne major

e Relative proportions of thru and right-turning

vehicles on the major road
 Minor road traffic volumes

« Lane geometry, sight distance and posted speed

Imits on minor road approaches to the NJJI

» Relative proportion of right turning vehicles on
the major road not using the ramp (forward NJJI

ramp only)

Traffic Performance Comparison of NJJIs vs. Conventional intersections



FHWA Contract : DTFH61-03-D-00105 .- -_' .
i T

.
!#"

R NP RES) S VIETHODOLOGY

 VISSIM microscopic simulation software 4
° Tqree NJJI Conflguratlons (“F/F”, “F/R”, “R/R”) \

 Three variations of jughandle ramp offsets on the
major and minor roads

« Wide range of traffic flows distributions simulated

« Two alternative signalization strategies for the
minor road (permissive lefts and
protected/permissive lefts)
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LED

* Two cases of lane geometry and corresponding
signal control strategy modeled as'

— First case - 2 thru lanes on major road per direction,
1 shared thru+left and 1 shared thru+right lane on
minor road per direction with non-directional split,
permissive left turn phasing

— Second case - 2 thru lanes on major road per direction
and 1 left and 1 shared thru+right lane en minor road
per direction with non-directional split, protected left
turn phasing

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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RN =S VIODELED (cont'da)

» Single lane forward NJJI ramp widens at the
terminus to permit two lanes at the intersection
with the minor road

1,300 sets of randomly computer-generated
traffic flow sets simulated for each configuration

 The signal timings optimized using Synchro

« Comparable conventional intersections modeled
for low, medium and high traffic flow inputs

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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= TRA Ele S IVULATION RESULTS:

« “F/F, “F/IR” and “R/R” NJJIs performed similar or slightly_i
worse than conventional intersections for low and
medium traffic volumes

« “F/F, “F/IR” and “R/R” NJJIs reported lower average
Intersection delays in the ranges of 15-35%, 20-40%,
25%-40% respectively in comparison to conventional
Intersections for higher traffic volumes

« Maximum intersection capacity of the “F/F”, “F/R” and
“R/R” NJJIs were higher than comparable conventional
Intersections in the ranges of 10-15%, 15-20%, 15%-
25% respectively

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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S| \/JJl_.r\TJ RERESULTS (cont'ass

« “F/F”, “F/IR” and “R/R” NJJIs had 10%-15% higher
average intersection travel times when compared to
conventional intersections for low and medium traffic
volumes and lower travel times than conventional
Intersections for high traffic volumes

« “F/F, “F/IR” and “R/R” NJJIs reported a higher number of
stops/vehicle than conventional intersections except for
high traffic volume conditions

« The “R/R” NJJI, “F/R’ NJJI and the “F/F” NJJI have
maximum intersection capacities of 5500 veh/hr, 5300
veh/nr and 5150 veh/hr respectively

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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SIVIUEATION RESULTS (cont’c.)

 Changing of the left-turn gap acceptance maneuver (i.e. 7
forward jughandle ramp) to a right-turn merge maneuver \
(I.e. reverse jughandle ramp) yields a 5%-15% increase
In Intersection capacity based on the distribution of
turning movement

* Simulation cases with three thru lanes per approach on
the major road and proportional increases in entering
volumes for NJJIs and conventional intersections
resulted in very similar traffic performance as in cases
with two lanes per approach on the major road.
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HVISNEE PREDICTION MODELS

Statistical models were developed to estimate three
variables of interest (average control delay (CD) in
seconds/vehicle, average number of stops (ST) In
stops/vehicle and maximum queue (MQ)) commonly
used by practitioners in assessing intersection traffic
performance.

The models were developed using the non-linear
regression technique readily available in the SAS
software (Proc NLIN) to express an exponential form.

All variables are significant beyond the 95% confidence
level. Goodness-of-fit measures (in terms of the
conventional R-squared) are strong for all models.

Traffic Comparison of NJJIs vs. Conventional intersections
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CD = EXPO [a0 + (a1*XL1C1/10000 +
a2*XL2C2/10000 + a3*XMNVOL/10000 +
a4*XFWDREV + a5*XREV + a6*XSIG +
a7*XOFFTYPE)]

ST = EXPO [b0 + (b1*XL1C1/10000 +
p2*XL2C2/10000 + b3*XMNVOL/10000 +
b4*XFWDREV + b5*XREV + b6*XOFFTYPE)]

MQ = EXPO [c0 + (c1*XL1C1/10000 +
c2*XL2C2/10000 + c3*XMNVOL/10000 + c4*XSIG
+ c5*XOFFTYPE)]

L
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* a, band c are regression coefficients 7

« XL1C1 = cross product of major left turn flow from the \
southern approach with the total minor flow on the eastern
approach(vph),

« XL2C2 = cross product of major left turn flow from the
northern approach with the total minor flow on the western
approach(vph),

« XMNVOL = sum of the minor road flows on the eastern and
western approaches(vph),

« XFWDREV =1 if fwd/reverse type jughandle, else O,

« XREV =1 if reverse/reverse type jughandle, else O,

« XOFFTYPE =1 if minor road ramp offset less than 275ft ,
else 0), EXPO (exponential) =e =2.716828

Traffic Comparison of NJJIs vs. Conventional intersections
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Variable

CD coeff.

ST coeff.

MQ coeff.

#standard error#

#standard error#

#standard error#

Intercept

2.3315

0.2074

4.7193

#0.0236#

#0.0203#

#0.0195#

XL1CA

0.0178

0.00301

0.00948

#0.000369#

#0.000382#

#0.000355#

XL2C2

0.0174

0.00318

0.00917

#0.000492#

#0.000501#

#0.000483#

XMNVOL

-7.369

-1.7601

-5.0494

#0.5075#

#0.4701#

#0.4676#

XFWDREV

0.1718

-0.0294

#0.0144%

#0.0128%

XREV

0.1843

-0.055

#0.0115#%

#0.00975#

XSIG

-0.0897

#0.00919#

-0.022

#0.008844#%

XOFFTYPE

0.2099

0.0344

0.1416

#0.0117#

#0.0106#

#0.00999#

0.92

0.94

0.93

6035.49

8417.15

9566.18
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SCINCLUSIONS .

« “F/F’, “F/R” and “R/R” NJJIs have lower average
intersection delays than conventional
Intersections for saturated traffic conditions In thei
ranges of 15-35%, 20-40%, 25%-40%
respectively, and similar or slightly worse traffic
performance for under-saturated traffic
conditions.

 “F/F”, “F/IR” and “R/R” NJJIs have higher
Intersection capacities than conventional
Intersections for saturated traffic conditions in the
ranges of 10-15%, 15-20%, 15%-25%
respectively.

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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REGNCLUSIONS (cont'd.) |

« “R/R"NJJIs have the highest intersection
capacity followed by “F/R” and “F/F” NJllIs

 Travel times and number of stops/vehicle for L
NJJIs are lower than conventional intersections
only for saturated traffic conditions.

* Vehicular capacity of left-turn volumes on the
major road of the NJJIs decreases as the ramp
offsets decrease, such that, reduction in the
minor road offsets and major road offsets from
450 feet to 230 feet reduces the left-turn
volumes on the major road approach by
approximately 30%

Traffic Performance Comparison of NJJIs vs. Conventional intersections
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Low-Cost Intersection Treatments on High-Speed Rural Roads
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